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(57) ABSTRACT 

Cooking apparatus having first and second platens with prod 
uct recognition. A positioning mechanism moves the second 
platen toward the first. A detector senses the second platen 
making contact with a food product disposed on the first 
platen and provides a signal. A controller uses the signal to 
measure the travel distance of the second platen. The product 
thickness is a function of the travel distance, which is used to 
select a cooking procedure for the food product. The control 
ler then executes the selected cooking procedure to cook the 
food product. The detector can include a micro Switch, proX 
imity sensor, touch sensor, strain sensor, thermal sensor, opti 
cal sensor, Sonar sensor or positioning load change sensor. 
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COOKINGAPPARATUS AND METHOD WITH 
PRODUCT RECOGNITION 

RELATED APPLICATION 

0001. This application is a division of U.S. patent appli 
cation Ser. No. 1 1/375,759, filed on Mar. 15, 2006, which 
claims the benefit of U.S. Provisional Patent Application, Ser. 
No. 60/662,041, filed on Mar. 15, 2005 and is a continuation 
in-part of U.S. patent application Ser. No. 1 1/070,348 (now 
U.S. Pat. No. 8,109,202) filed on Mar. 2, 2005, which appli 
cation claims the benefit of U.S. Provisional Patent Applica 
tion, Ser. No. 60/549,233, filed on Mar. 2, 2004, the entire 
contents of each being incorporated by reference herein. 

FIELD OF THE INVENTION 

0002 This invention relates to a cooking apparatus and 
method based on food product thickness and/or recognition 
thereof. 

BACKGROUND OF THE INVENTION 

0003 Cooking apparatus that includes two surfaces gen 
erally cooks by contacting opposed sides of a food product. 
Cooking apparatus of this type has been used in a variety of 
cooker styles. For example, a clam grill uses a lower platen 
and an upperplaten that is movable toward and away from the 
lower platen. Examples of clam grills are disclosed in U.S. 
Pat. Nos. 6,079,321 and Re32,994. Another style is a toaster 
in which one Surface is a platen and the other Surface is a 
conveyor belt. The conveyor belt and the platen can be either 
horizontal, Vertical or at an angle therebetween. Examples of 
toasters are disclosed in U.S. Pat. Nos. 6,201,218 and 6,281, 
478. 

0004 These known cooking apparatuses generally 
include a motion mechanism that either manually or auto 
matically moves one platen toward another until opposed 
sides of the food product are contacted by the platens. For 
example, the clam grill disclosed in U.S. Pat. No. 6,079,321 
automatically controls the motion based on a set of param 
eters that must be input to a controller for each type of food 
product. These parameters include a preset gap distance, 
which is the cooking distance between the two platens to 
accommodate food products of different thicknesses. These 
gap distances are set by manually inputting the preset gap 
distance setting into the grill control and assigning the setting 
to a gap button on the user interface control along with a 
cooking time. This set of cooking parameters (gap distance 
and cooking time) must be preselected before placing the 
food product on the grill Surface. 
0005. The clam grill operator must also input the type of 
food product being cooked so that the controller uses the 
parameter set for that food product. Should the operator inad 
Vertently input the wrong type, the upper platen may not 
contact the food product or may put too much pressure on the 
food product. Since the parameter set also includes the cook 
time for the food product type, the food product could be 
undercooked or over cooked. Thus, there is opportunity for 
human error at the time of entry of the preset gap distances as 
well as at the time of selecting the type of food being cooked. 
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0006. There is a need for a cooking apparatus that auto 
matically controls the relative motion of the two platens in a 
manner that avoids user error. 

SUMMARY OF THE INVENTION 

0007. The method of the present invention cooks a food 
product with a cooking apparatus that has first and second 
platens. The method comprises moving the second platen 
toward the first platen and in response to the second platen 
making contact with a food product disposed on the first 
platen, recognizing the food product due to its thickness. 
Based on the recognized food product and a user entered food 
category of the food product, a cook time for the food product 
is determined. 
0008. In another embodiment of the method of the present 
invention, the thickness is derived from a travel distance of the 
second platen. 
0009. In another embodiment of the method of the present 
invention, the travel distance is derived from a predetermined 
reference point and a non-cooking position of the second 
platen. 
0010. In another embodiment of the method of the present 
invention, the method further comprises providing a signal as 
the second platen, when moved by the positioning mecha 
nism toward the first platen, makes contact with the food 
product. The recognizing step uses the signal to recognize the 
food product due to its thickness. 
0011. In another embodiment of the method of the present 
invention, the cook time is determined by the product of the 
square of said product thickness multiplied by a constant 
related to the food category. 
0012. In another embodiment of the method of the present 
invention, the method comprises moving the second platen 
toward the first platen. In response to the second platen mak 
ing contact with the food product disposed on the first platen, 
recognizing the food product due to a first thickness thereof. 
Based on the first thickness, moving the second platen to a 
first cooking position. Executing a cooking procedure to cook 
the food product and during the cooking procedure, raising 
and lowering the second platen. 
0013. In another embodiment of the method of the present 
invention, the method further comprises determining a sec 
ond cooking position based on a second thickness of the food 
product and moving the second platen to the second cooking 
position. 
0014. In another embodiment of the method of the present 
invention, the method further comprises providing a signal as 
the second platen makes contact with the food product; and in 
response to a first indication and a second indication of the 
signal to move the second platen into the first and second 
positions, respectively. 
0015. In another embodiment of the method of the present 
invention, the method further comprises raising the second 
platen from the first cooking position and, based on the sec 
ond indication of the signal, moving the second platen to the 
second cooking position. 
0016. In another embodiment of the method of the present 
invention, the raising and lowering is done in a manner to 
release moisture from the food products. 
0017. In another embodiment of the method of the present 
invention, during the cooking procedure the second platen is 
raised to a predetermined distance above a grill Surface of the 
first platen. The second platen is held at the predetermined 
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distance for a time T. When the time T expires, the second 
platen is lowered toward the first platen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. Other and further objects, advantages and features 
of the present invention will be understood by reference to the 
following specification in conjunction with the accompany 
ing drawings, in which like reference characters denote like 
elements of structure and: 
0019 FIG. 1 is a perspective view of one embodiment of a 
two-surfaced cooking apparatus of the present invention; 
0020 FIG. 2 is a side view of the two-surfaced cooking 
apparatus of FIG. 1; 
0021 FIG. 3 is a rear view of the two-surfaced cooking 
apparatus of FIG. 1; 
0022 FIG. 4 is a top view of the upper platen assembly of 
the two-surfaced cooking apparatus of FIG. 1; 
0023 FIG. 5 is a cross-sectional view along line 5 of FIG. 
4. 
0024 FIG. 6 is a view of detail B of FIG. 5: 
0025 FIG. 7 is a block diagram of an alternate embodi 
ment of the detector of the two-surfaced cooking apparatus of 
the present invention; 
0026 FIG. 8 is a side view of a portion of the two-surfaced 
cooking apparatus of FIG. 1 that depicts another embodiment 
of the detector; 
0027 FIG.9 is a side view of a portion of the two-surfaced 
cooking apparatus of FIG. 1 that depicts another embodiment 
of the detector; 
0028 FIG. 10 is a side view of a portion of the two 
Surfaced cooking apparatus of FIG. 1 that depicts another 
embodiment of the detector; 
0029 FIG. 11 is a side view of a portion of the two 
Surfaced cooking apparatus of FIG. 1 that depicts another 
embodiment of the detector; 
0030 FIG. 12 is a block diagram of a preferred embodi 
ment of the controller of the cooking apparatus of FIG. 1; 
0031 FIG. 13 is a flow diagram for the product recogni 
tion program of the controller of FIG. 12; 
0032 FIG. 14 is a flow diagram of another embodiment of 
a program that can be used with the cooking apparatus of FIG. 
1; 
0033 FIG. 15 is a flow diagram of a moisture release 
control of the present invention; 
0034 FIG. 16 is a graph oftemperature vs. time for a cook 
procedure; 
0035 FIG. 17 is a flow diagram of a cook time compen 
sation program of the present invention; 
0036 FIG. 18 is a flow diagram of another embodiment of 
a product recognition program of the present invention; and 
0037 FIG. 19 is a flow diagram of a product thickness 
change control of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0038. It is contemplated that the present invention can be 
used in various styles of two-surfaced cooking apparatus, for 
example, two-sided contact toasting, clam grills and the like. 
However, by way of example and completeness of descrip 
tion, the present invention will be described herein in a clam 
grill embodiment. 
0039 Referring to FIGS. 1-3, a two-surfaced cooking 
apparatus of the present invention comprises a Support struc 
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ture 22 to which a lower (first) cooking platen 24 is horizon 
tally mounted. Lower platen 24 has a smooth level cooking 
surface 26 on its upper side. Lower platen 24 is heated to 
cooking temperature by gas or electric means via heating 
elements 28 or equivalent gas burners. 
0040. A platen assembly 30 and a platen assembly 31 are 
movably mounted to the rear of support structure 22 by a 
positioning mechanism 40 and a positioning mechanism 41, 
respectively. As platen assembly 30 and platen assembly 31 
are substantially identical, only platen assembly 30 will be 
described in detail. Platen assembly 30 comprises an upper 
(second) cooking platen 32 that has a surface 34. Preferably, 
Surface 34 is heated to cooking temperature by heating ele 
ments (not shown) mounted within a casing 36. Upper platen 
32 is either smaller than or equivalently sized to lower cook 
ing platen 24. A handle 38 mounted on the front side of platen 
assembly 30 for manual manipulation thereof. Cooking appa 
ratus 20 may have one or more upper platen assemblies. 
Although two upper platen assemblies are shown, other 
embodiments may have one or more than two upper platen 
assemblies. In a preferred embodiment, two or more separate 
upper platen assemblies are mounted over a single lower 
platen, allowing for greater flexibility for the cook/operator. 
Although lowerplaten 24 is shown as a single platen, it can be 
two or more platens in alternate embodiments. 
0041 Cooking apparatus 20 further includes a controller 
62 (shown in FIG. 2) that is interconnected with heaters 28, a 
motor controller 64, a user interface 68 and one or two acti 
Vation buttons 60. Controller 62 controls the cook cycle of 
cooking apparatus 20 and in So doing controls motor control 
ler 64 and positioning mechanism 40 that imparts motion to 
platen assembly 30. User interface 68 includes a display and 
various user controls. Activation buttons 60 are disposed on 
the front of cooking apparatus for user control of platen 
assembly 30. Activation buttons 61 are disposed on the front 
of cooking apparatus for user control of platen assembly 31. 
0042. As positioning mechanism 40 and positioning 
mechanism 41 are Substantially identical, only positioning 
mechanism 40 will be described in detail. Positioning mecha 
nism 40 facilitates two distinct motions by platen assembly 30 
between an uppermost or non-cooking position (see FIG. 3) 
to a cooking position. In FIGS. 1-3, platen assembly 30 is in 
the non-cooking position and platen assembly 31 is in the 
cooking position. In this embodiment, positioning mecha 
nism 40 includes a linear actuator 42 that is linked to two 
Vertical reciprocating shafts 44 by an actuator cross bar link 
age 46. Actuator cross bar linkage 46 is clamped to Vertical 
reciprocating shafts 44, which run through linear motion 
bearings 48. Vertical reciprocating shafts 44 are affixed to arm 
pivot/stop heads 50. A cantilever beam 52 runs through arm 
pivot/stop heads 50 through rotational pivot bearings 54. 
When platen assembly 30 is in its uppermost rotational posi 
tion, linear actuator 42 is extended to its maximum position, 
vertical reciprocating shafts 44 and arm pivot/stop heads 50 
are extended upward and to a position which forces the back 
end of cantilever beam 52 to contact rotational bearings 54. In 
this position, platen assembly 30 is at a predetermined angle 
in a range of about 45 degrees to about 60 degrees from the 
horizontal. 
0043 Positioning mechanism 40 further comprises a drive 
motor 56 and position sensor switches 58 (FIG. 3). Drive 
motor 56 is interconnected with motor controller 64. A pulse 
encoder 66 is associated with motor 56 and provides a pulse 
train to controller 62 when motor 56 is being driven. Position 
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switches 58 are mounted on reciprocating shafts 44 to provide 
position information to controller 62. In alternate embodi 
ments, position switches 58 may be eliminated. 
0044 Prior to a cook cycle, platen assembly 30 is in its 
non-cooking position. In response to user activation of acti 
vation buttons 60, controller 62 initiates a cook cycle by 
controlling motor controller 64 to drive motor 56 to cause 
positioning mechanism 40 to move platen assembly 30 from 
the non-cooking position to a cooking position. For example, 
platen assembly 31 is shown in the cooking position. 
0045 Positioning mechanism 40 causes platen assembly 
30 to descend both vertically and through an arc caused by the 
cantilever weight of platen assembly 30 maintaining contact 
between rotational bearings 54 and the back of cantilever 
beam 52. When cantilever beam 52 and platen assembly 30 
become parallel with lower platen 24, the stop portion of arm 
pivot/stop head 50 stops the rotational motion of cantilever 
beam 52 causing purely vertical motion of platen assembly 30 
from this point and further down toward surface 26 of lower 
platen 24. When upper platen 32 makes contact with a food 
product 72, controller 62 responds by bringing upper platen 
32 to an initial cooking position and initiating a cook proce 
dure. During the cook procedure upper platen 32 may be 
moved based on the requirements of the cook procedure. For 
example, upperplaten 32 may be moved due to changed food 
product thickness (loss of grease or water) or for applying 
more or less pressure to the food product at different times 
during the cook procedure. 
0046 When the cook procedure is completed, controller 
62 controls motor controller 64 to drive linear actuator 42 to 
move platen assembly 30 vertically upward from the cooking 
position to the non-cooking position. The cantilever weight of 
upper platen 32 maintains contact between arm pivot/stop 
head 50 until the back of cantilever beam 52 makes contact 
with rotational pivot bearing 54. This movement ensures that 
platen assembly 30 is constantly parallel to lower platen 24 
during this stage of upper platen travel. Once cantilever beam 
52 makes contact with rotational pivot bearing 54 the vertical 
motion is changed to rotational motion to a point where platen 
assembly 30 is rotated through the predetermined angle to the 
non-cooking position. Controller 60 causes an audible signal 
to be sounded (e.g., about two seconds) prior to the start of 
upward movement of platen assembly 30 to alert the operator 
of impending upper platen movement. 
0047. The present invention provides a detector that pro 
vides a trigger signal as upper platen 32 makes contact with 
food product 72. Controller 62 responds to the trigger signal 
to control motor controller 64 to cause positioning mecha 
nism 40 to bring upper platen 32 to the initial cooking posi 
tion. At this time, controller 62 begins the cooking procedure. 
The detector is shown herein in several different embodi 
mentS. 

0048 Referring to FIGS. 4-6, a detector 70 is disposed or 
attached to cantilever beam 52 of positioning mechanism 40. 
When upperplaten 32 stops moving because it makes contact 
with a food product, its motion comes to a stop or continues to 
move based on the cooking parameters inputted into control 
ler 62. Positioning mechanism 40 continues to move cantile 
verbeam 52 vertically downward toward casing 36. Detector 
70 senses a small change in the distance between cantilever 
beam 52 and casing 36 to provide the trigger signal that 
triggers positioning mechanism 40 to bring upperplaten32 to 
the initial cooking position. 
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0049 Referring to FIG. 6, a fastener 74 fastens cantilever 
beam 52 to casing 36. Fastener 74 is mounted in cantilever 
beam 52 in a manner that allows it to float vertically when 
upper platen 32 is in contact with food product 72. Thus, 
when upper platen 32 makes contact with food product 72, 
upper platen 32 stops but cantilever beam 52 continues down 
wardly due to the floating action of fastener 74. 
0050. In this embodiment, detector 70 is preferably a prox 
imity sensor, for example, model PRX-4400, available from 
Hermetic Switch Inc. Detector 70 may alternatively be a 
micro-switch, for example, model E47BM530, available 
from Eaton/Cutler Hammer. 

0051 Detector 70 may alternatively be a touch sensor 
including dielectric sensing as well as piezo-electric pressure 
sensing. For example, the touch sensor may be model T107 
A4E-073, available from Piezo Systems, Inc. 
0.052 Detector 70 may alternatively be a sonar sensor that 

is attached to upper platen 32, lower platen 24 or Support 
structure 22 to detect a Sound change due to upper platen 32 
contacting the food product. For example, the Sonar sensor 
may be model EFR-RTOB40KS, available from Panasonic. 
0053 Although detector 70 is shown in a specific location, 
detector 70 can be positioned at any suitable location of 
cantilever beam 52 that permits detection of upper platen 32 
contacting food product 72. For example, these locations 
include the front, back, either side, middle or other. In an 
alternate embodiment, detector 70 may include multiple 
detectors positioned at different locations. 
0054 Referring to FIG. 7, a detector 80 monitors the 
motor current of drive motor 56. When upper platen 32 con 
tacts food product 72, the motor current changes. Detector 80 
detects this current change and signals motor controller 64. 
Detector 80 can either be separate from motor controller 64 or 
integral with motor controller 64. If integral, there is no need 
for detector 80 to signal motor controller 64. Detector 80 
includes a current sensing resistor 82 (or other circuit for 
measuring current) connected in the motor current circuit. 
Detector 80 also includes a current change detection circuit 
84that provides the trigger signal to motor controller 64 when 
current change detection circuit 84 detects a change in motor 
current indicative of upper platen 32 making contact with 
food product 72. The trigger signal is Supplied to controller 
62. 

0055 Referring to FIG. 8, a detector 90 comprises a strain 
sensor attached in a location that detects a change in load after 
upper platen comes horizontal and when the weight of upper 
platen 32 is reduced by resting on food product 72. When 
detector 90 detects this change in Strain, it provides a trigger 
signal to controller 62. Controller 62 then controls motor 
controller 64 to cause positioning mechanism 40 to bring 
upper platen 32 to the cooking position. Like detector 80, 
detector 90 may include a detection circuit (not shown) to 
detect when a change in the monitored Strain signal is indica 
tive of upper platen 32 making contact with food product 72. 
0056 Referring to FIG.9, a detector 100 includes an opti 
cal transmitter 102 and an optical receiver 104 that are posi 
tioned to the rear and front, respectively, of cooking apparatus 
20. Optical transmitter 102 provides an optical beam 106 
from back to front at a level that will be interrupted by upper 
platen 32 at about the time it contacts the food product. 
Optical receiver 104 receives beam 106 and provides a trigger 
signal when upper platen 32 interrupts beam 106. Controller 
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62 uses the trigger signal to bring upper platen 32 to the 
cooking position. Optical beam 106 may be visible light or 
invisible, e.g., infrared. 
0057 Referring to FIG. 10, alternatively an optical detec 
tor 110 is mounted to cantilever beam 52. Thus, an optical 
transmitter 112 and an optical receiver 114 are mounted and 
spaced from one another by a gap Such that a light beam 
emitted by optical transmitter 112 traverses the gap and is 
received by optical receiver 114. A shutter 116 is mounted on 
casing 36. When upper platen 32 is not in contact with the 
food product, shutter 116 is outside the gap between optical 
transmitter 112 and optical receiver 114. When upper platen 
32 slows or stops, it contacts the food product, while cantile 
verbeam 52 continues to move toward casing 36 such that 
shutter 116 enters the gap and interrupts the light beam. 
Optical receiver 114 responds by providing a trigger signal to 
controller 62. Controller 62 uses the trigger signal to bring 
upper platen 32 to the cooking position. 
0058 Referring to FIG. 11, a detector 120 comprises a 
plurality oftemperature sensors 122 disposed at various loca 
tions in upper platen 32. Temperature sensors 122 provide 
temperature signals to controller 62. When the operator starts 
a cooking cycle, controller 62 monitors the temperature sen 
sor signals. When controller 62, based on the temperature 
sensor signals, determines that a given temperature drop in a 
specified amount of time has occurred, it controls motor 
controller 64 to cause positioning mechanism 40 to bring 
upper platen 32 to the cooking position. 
0059. It will be apparent to those skilled in the art that 
detection circuits can be used in any of the detectors 70, 80. 
90, 100, 110 and 120 to discriminate the trigger signal from 
noise. 
0060 Referring to FIG. 12, controller 62 includes a pro 
cessor 130 interconnected by a bus 136 with an input/output 
(I/O) module 132 and a memory 134. Memory 134 may be 
any Suitable memory that includes, random access memory 
(RAM), read only memory (ROM), flash or other memory 
types or any combination thereof. Processor 130 may be any 
Suitable processor that is capable of running programs that 
execute cook cycles including cook procedures. I/O module 
132 contains interfaces to each of a plurality of input/output 
devices, including user interface 68, pulse encoder 66, detec 
tor 70, 80, 90, 100, 110 or 120, heater elements 28, motor 
controller 64 and any other input/output devices included in a 
cooking apparatus. 
0061 Memory 134 stores a plurality of programs and 
parameter data including a cook cycle program 140, a product 
thickness list 144, a set of cook procedures 146 and a distance 
counter 148. Cook procedures 146 include a set of cook 
procedures for use by cooking apparatus 20. For example, 
cook procedures 146 include a cook procedure for bacon, a 
cook procedure for a hamburger, a cook procedure for a 
chicken patty and so on. 
0062. A cook procedure, for example, may simply be a 
cook time or may also include temperatures for different 
portions of the cook time, different pressures and/or gap 
distances for upper platen 32 at different portions of the cook 
time. 
0063 Cook cycle program 140 includes a product recog 
nition program 142 that recognizes a food product 72 cur 
rently on the grill surface 26 of lower platen 24 of FIGS. 1-6. 
This recognition is based on a travel distance of upper platen 
32 measured between a reference point to a position at which 
it makes contact with food product 72. When cooking appa 
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ratus 20 is first started from a cold start, a preheat mode is used 
before food product 72 can be placed on lower platen 24. In 
the preheat mode, platen assembly 30 is lowered until it 
comes to a stop on lower platen 24 and engages detector 70. 
The heaters for lower platen 24 and upper platen 32 are turned 
on and the platen surfaces are heated to their preset tempera 
tures. 

0064. After upper platen 32 has been preheated, platen 
assembly 30 is raised to its upper most non-cooking position 
to allow the operator to safely place food product 72 on lower 
platen 24. As platen assembly 30 begins to rise, cantilever 
beam 52 reaches the end of the float distance, detector 70 is 
released from its detected State and generates a trigger signal 
that controller 62 uses as the reference point. This reference 
point represents a reference count value, e.g., Zero, of Surface 
26 of lower platen 24. 
0065. As platen assembly 30 continues to rise, encoder 
pulses are counted from the reference point to the non-cook 
ing position. Controller 62 records the total count value from 
the reference point to the upper most non-cooking position, 
which represents a predetermined reference count value. 
After food product 72 is placed on lower platen 24, platen 
assembly 30 is again lowered. When upper platen 32 contacts 
food product 72, detector 70 generates a trigger signal, which 
controller 62 uses to record the encoder pulse count value at 
the time of contact with food product 72. The product thick 
ness is represented by the difference between the pulse count 
value at the food product contact time and the predetermined 
reference count value. 

0066. It will be apparent to those skilled in the art that 
other techniques of measuring the travel distance can be used. 
For example, the travel distance can be measured by the time 
that elapses between current triggered count value and the 
reference point value. The elapsed time, for example, is mea 
Sured by counting pulses from a timing source. Such as a 
clock. This elapsed time or pulse count is recorded in distance 
counter 148. Product recognition program 142 uses distance 
to recognize a product thickness and uses the recognized 
product thickness to select a product cook procedure from 
cook procedures 146 that matches the product thickness. 
0067 Referring to FIG. 13, cook cycle program 140 
begins at step 170 by starting a cook cycle. Step 170 is 
performed in response to the operator activating activation 
button 60. At step 172 cooking apparatus 20 is initialized. For 
example, heating elements 28 are turned on and other pre 
liminary operations (not germane to the present invention) are 
performed. Once cooking apparatus 20 is initialized, product 
recognition program 142 is executed. 
0068. At step 174, distance counter 148 is initialized to a 
reference value, e.g., zero. At step 176 motor 56 is started. 
Processor 130 provides one or more command signals via I/O 
module 132 to motor controller 64 to provide drive current to 
motor 56. This causes positioning mechanism 40 to lower 
upper platen 32 from its non-cooking position. At Step 178, 
there is a determination of whether a trigger signal has been 
received from the detector (70, 80, 110, 110 or 120). If not, at 
step 180 it is determined if an encoder pulse has been 
received. If not, control returns to step 178. If step 180 deter 
mines that an encoder pulse has been received, at step 182 
distance counter 148 is incremented. It will be appreciated by 
those skilled in the art that distance counter 148 could also be 
decremented from the reference value. Control then returns to 
step 178 and steps 178, 180 and 182 iterate until step 178 
detects a trigger signal. 
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0069. If step 178 determines that a trigger pulse has 
arrived, at step 184 a product cook procedure is selected from 
cook procedures 146 based on the count value of distance 
counter 148 as of the arrival of the trigger pulse. At step 186 
the selected cook program is executed. When step 186 is 
completed at step 188 upper platen 32 is returned to its non 
cooking position. To perform step 188, processor 130 pro 
vides one or more command signals via I/O module 132 to 
motor controller 64 to provide drive current to motor 56. This 
causes positioning mechanism 40 to raise upper platen 32 
from its cooking position to its non-cooking position. 
0070 More specifically, step 184 matches the trigger 
count value of distance counter 148 with count values for 
different product thicknesses for the food products stored in 
product thickness list 144. That is, each count value stored in 
product thickness list 144 is indicative of a corresponding 
product thickness of the food product of a corresponding 
cook procedure. If the trigger count value of distance counter 
148 is in-between two of the count values in product thickness 
list 144, the count value closest to the trigger count value is 
used to select a corresponding cook procedure from cook 
procedures 146. 
0071. In an alternate embodiment, product thickness list 
144 stores a thickness window for the product of each cook 
procedure. The thickness window is defined by an upper and 
a lower count value plus or minus a tolerance. The thickness 
window within which the trigger count value falls is used to 
select the corresponding cook procedure from cook proce 
dures 146. If the trigger count value falls between two thick 
ness windows, the closest thickness window is used. For 
example, the predetermined thickness could be 0.500+0.060 
inch. 
0072. During a programming operation, product thickness 

list 144 and product cook procedures 146 are populated with 
respective thickness count values and cook procedures for the 
food products that are to be cooked with food cooking appa 
ratus 20. The thickness count values and cook procedures can 
be entered, for example, via a keyboard or other input device 
(not shown) either via a wired connection or a wireless link. 
0073 Referring to FIG. 14, an alternate embodiment of 
the cook cycle program responds to the trigger signal to 
execute a cook procedure that is pre-selected by the operator, 
for example, from user interface 68. A cook cycle program 
200 begins at step 202 by starting a cook cycle. Step 202 is 
performed in response to the operator activating activation 
button 60. At step 204 cooking apparatus 20 is initialized. For 
example, heating elements 28 are turned on and other pre 
liminary operations (not germane to the present invention) are 
performed. 
0074 At step 206 motor 56 is started. Processor 130 pro 
vides one or more command signals via I/O module 132 to 
motor controller 64 to provide drive current to motor 56. This 
causes positioning mechanism 40 to lower upper platen 32 
from its non-cooking position. At step 208, there is a deter 
mination of whether a trigger signal has been received from 
the detector (70, 80, 110, 110 or 120). If not, then step 208 
repeats. If step 208 determines that a trigger signal has been 
received, then at step 208 the pre-selected cook procedure is 
executed. When the pre-selected cook procedure has been 
completed, then at step 212 upper platen 32 is returned to its 
non-cooking position. Processor 130 provides one or more 
command signals via I/O module 132 to motor controller 64 
to provide drive current to motor 56. This causes positioning 
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mechanism 40 to raise upper platen 32 from its cooking 
position to its non-cooking position. 
0075. The cooking program or procedure for any food 
product can include a stage or multiple stages that causes the 
upper platen to raise from the food product a programmed 
distance and time duration to release moisture. 
(0076 Referring to FIG. 15, a moisture release feature of 
the present invention comprises a moisture release control 
360 that can be executed during a cooking procedure and 
executed by controller 62. Moisture release control 360 at 
step 362 raises upper platen 32 to a predetermined distance 
above the food product. As upper platen 32 rises, the trigger 
signal changes from on to off. Controller 62 maintains upper 
platen 32 in this location for a predetermined time Tselected 
for moisture release. When the predetermined time T expires, 
step 364 lowers upper platen 32 until the trigger signal is 
detected. That is, upperplaten 32 makes contact with the food 
product. This procedure can be repeated as many times as 
desired for a given food product. 
0077. During the cooking process the platen temperature 
profiles/energy consumption is monitored by controller 62. 
This data is compared to reference data and used to adjust the 
cooking time to compensate for differences in quantity, den 
sity, food starting temperature (frozen/unfrozen) and the like. 
Controller 62 then compensates the cooking time longer or 
shorter based on the temperature profile for the particular 
product thickness for better non-full or partial load cooking 
operations and improved product quality. Controller 62 can 
also use the temperature profile/energy consumption and 
product thickness to determine the proper cooking program 
for the energy over time to select food product (e.g., more 
dense/less dense products and/or frozen/thawed products) 
being cooked. 
0078. The temperature drop during the cooking cycle or 
part of the cooking cycle, together with the information of the 
heaters turn-on and turn-off pattern will also give information 
regarding the cooking product thermal load. The thermal load 
will change dependent on several variables Such as; quantity 
of food products, initial temperature of products, water con 
tent of products, density of food products. 
(0079 Referring to FIG.16, curve 370 is a reference plot of 
temperature of one of the platens (e.g., lower platen 24) 
Versus time for a cooking procedure for a reference quantity 
of a particular food product. At the beginning of the cook 
cycle, lower platen 24 and upper platen 32 are preheated to a 
set temperature Tset for the reference quantity of the particu 
lar food products. Curve 370 is at Tset at time t0. At this time, 
the reference quantity of food products has been placed on 
lowerplaten 24 and the operator is activating motion of upper 
platen 32 toward the food products. The temperature of lower 
platen 24 begins to drop. By time t1, upper platen has come 
into contact with the food products. At time t2, the tempera 
ture of lowerplaten 24 reaches a minimum temperature Tmin 
and begins to rise. By timetal, the temperature of lower platen 
has returned to the set temperature. Curve 370 is for a simple 
cooking procedure in which the reference quantity of the food 
products are cooked at a constant set temperature Tset with no 
moisture release or other functions that cause upper platen to 
move out of contact with the food products. It will be apparent 
to those skilled in the art that cooking procedures can also 
involve such movements of upper platen and different set 
temperatures for various stages of the cooking procedure. 
Curve 370 constitutes a reference temperature curve for the 
cooking procedure for the reference quantity of the particular 



US 2012/0237657 A1 

food products. Similar curves are generated for cooking pro 
cedures for other food products. Data from these curves is 
stored for use during the actual cooking of the food products. 
For example, this data comprises the temperatures of curve 
370 taken at one or more desired sample times between to and 
t4. 
0080 Referring to FIG. 17, a cook time compensation 
program 380 is executed either as part of product recognition 
program 142 or in other cooking applications. By way of 
example, cook time compensation program 380 will be 
described as being executed in conjunction with product 
thickness recognition program 142. Cook time compensation 
program 380 begins with step 382 with the initiation of a cook 
procedure for the particular food products. Lower and upper 
platens 24 and 32 are preheated to the set temperature Tset. 
Upper platen 32 is then raised and the operator places a 
current quantity of the particular food products on lower 
platen 24. The operator also causes upper platen to begin 
moving toward the food products. During the period from t0 
to ta one or more temperature samples are taken at Step 384. 
Step 386 compares these temperature samples with the refer 
ence temperature samples taken from curve 370. In some 
embodiments, the comparison will only consider the mini 
mum Tmin of the current food products and the Tmin of the 
reference food products. Step 386 determines if any of the 
current temperature samples deviate above or below the ref 
erence temperature samples by more than a predetermined 
amount. If not, cook time compensation program 380 ends at 
390. That is, the quantity of food products being cooked is 
Substantially equal to the reference quantity of food products. 
If there is a deviation by more than a predetermined amount, 
step 388 adjusts the cooking time. For example, if the devia 
tion is above the reference temperature, the cooking time is 
shortened. If the deviation is below the reference temperature, 
the cooking time is lengthened. Cook time compensation 
program 380 then ends at 390. 
0081. As described above, product recognition program 
142 selects a cook procedure based on a count value that 
represents the food product thickness or height. According to 
the present invention, an alternate product recognition pro 
gram 400 uses the product thickness or height and a user 
entered food category to determine a cook time for the prod 
uct 

0082 Referring to FIG. 18, a product recognition program 
400 begins at step 402 by posting or recording the product 
thickness or height as or based on the count value determined 
by steps 170-182 of FIG. 13. Step 404 determines the food 
category entered by a user or operator of cooking apparatus 
20. For example, buttons for different food categories, such as 
beef, chicken, vegetable and other categories, can be provided 
on the user interface 68. When placing the food product on the 
lowerplaten 24, the user selects a food category. Step 406 gets 
a constant k that is based on the food product category deter 
mined by step 404. Step 408 determines a cook time based on 
the product thickness and the entered food category. The cook 
time is calculated based on the relationship of cook time 
equals (product thickness) xk. Step 410 uses the cook time to 
cook the food product. 
0083. Using user interface 68, the operator can manually 
select between cooking products using product recognition 
program 142 or product recognition program 400. 
0084. Referring to FIG. 19, a product thickness change 
control 420 is used during a cook procedure to detect changes 
(expanding or shrinking) in product thickness that occur dur 
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ing cooking. Product thickness change control 420 begins at 
step 422 with the start of the cook procedure. Step 424 waits 
for a predetermined time (e.g., 40% of the cook time) to 
expire and then raises upper platen 32 by a predetermined 
amount (e.g., 0.25 inch for a hamburger patty). Step 426 
determines if there has been a change in state of the trigger 
signal. If not, step 432 is performed. If yes, step 428 deter 
mines the position of upper platen 32 at the time of state 
change of the trigger signal. For example, the pulse count of 
the distance counter (see steps 180 and 182 in FIG. 13) would 
be decremented if the state changes when upper platen 32 is 
raised. Step 430 then readjusts the position of the upper platen 
based on the new thickness of the food product. Step 432 
repeats steps 424, 426,428 and 430 as desired during the cook 
procedure. 
I0085. In any of the processes described above, controller 
62 can be programmed to maintain either a full weight or a 
partial weight of upper platen 32 on the food product during 
the cooking program. 
I0086. The present invention having been thus described 
with particular reference to the preferred forms thereof, it will 
be obvious that various changes and modifications may be 
made therein without departing from the spirit and scope of 
the present invention as defined in the appended claims. 
What is claimed is: 
1. A method for cooking a food product in a cooking 

apparatus that has first and second platens, said method com 
prising: 

moving said second platen toward said first platen; 
in response to said second platen making contact with a 

food product disposed on said first platen, recognizing 
said food product due to its thickness; and 

based on said recognized food product and a user entered 
food category of said food product, determining a cook 
time for said food product. 

2. The method of claim 1, wherein said thickness is derived 
from a travel distance of said second platen. 

3. The method of claim 2, wherein said travel distance is 
derived from a predetermined reference point and a non 
cooking position of said second platen. 

4. The method of claim 1, further comprising: providing a 
signal as said second platen, when moved by said positioning 
mechanism toward said first platen, makes contact with said 
food product, and wherein said recognizing step uses said 
signal to recognize said food product due to its thickness. 

5. The method of claim 1, wherein said cook time is deter 
mined by the product of the square of said product thickness 
multiplied by a constant related to said food category. 

6. A method for cooking a food product in a cooking 
apparatus that has first and second platens, said method com 
prising: 
moving said second platen toward said first platen; 
in response to said second platen making contact with said 

food product disposed on said first platen, recognizing 
said food product due to a first thickness thereof; 

based on said first thickness, moving said second platen to 
a first cooking position; 

executing a cooking procedure to cook said food product; 
and 

during said cooking procedure, raising and lowering said 
second platen. 

7. The method of claim 6, further comprising: 
determining a second cooking position based on a second 

thickness of said food product; and 



US 2012/0237657 A1 Sep. 20, 2012 
7 

moving said second platen to said second cooking position. 10. The method of claim 6, wherein said raising and low 
8. The method of claim 7, further comprising: ering is done in a manner to release moisture from said food 
prising sists said,second platen makes contact with products. 

Sa1d IOod product; an 
in response R a first indication and a second indication of 11. The method of claim 6, wherein during said cooking 

said signal to move said second platen into said first and procedure said second platen is raised to a predetermined 
second positions, respectively. distance above a grill Surface of said first platen, wherein said 

9. The method of claim 8, further comprising: second platenis held at said predetermined distance for a time 
raising said second platen from said first cooking position; T, and when said time T expires, said second platen is lowered 

and toward said first platen. 
based on said second indication of said signal, moving said 

second platen to said second cooking position. ck 


